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ANALYSIS OF WING INTERSPAR BU ADS
IEADING EDGE, AND TRAILING EDGE

GENERAL INTRODUCTION

center section wing box bulkheads

of many sections of this report.

-

landing gear bulkheads (5, 7, 8

wheel main landing gear. Ref, ACA 269A.

me . . sl 8

TEa - ez

analyzed in this report appear on page 2,

The purpose of this report 1s to analyze the

the trailing

edge and the leading edge of the iB-36 Airplane.

Due to the similarity of the B-36 and the XB-36
wing the ¥YB-36 and B-36A Bulkhead Analysis, Report
FZS=~36~142 will be used as a guide in the preparation

The design conditions are based on the XB-36
with the one wheel main landing gear except for the
and 9) and the in-
board seetion of the wing traiiing edge which are
analyzed using loads obtained with the XB=36 four

™o minloum murgins oi safety for the structure

(wing bulkheads, trailing edge and leading edge
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WING CENTER SECTION
BULKHEAD ANAIYSIS

} .

INTRODUCTION
A The wing center section bulkheads are of the follow=
ing type of construction:

1, Web type (semi-tension field)

2. Truss type
3. Conbined web-truss type

YR

Typlcal critical bulkheads of all types are -analyzed
elther completely or by comparison with the B-36A analysis, : ¢
Bulkheads #3 and #12 are typleal truss type airload bulke- i
heads., Bulkhead #19 is a typlcal truss type flap load bulk- 1
head. Bulkheads #11, #16, #18, #22 and #23 are typical fuel
wall, engine mount sunpor% and jark point bulkheads, Bulk-
heads #5, #7, #8 and #9 are landing gear support bulkheads.
Bulkhead #0 and #10 require a special analysis due te the
nature of their loading.

The chordwise airload distribution for bulkheads 2
13, 19, 22 and 23 are tabulated on pages 6 through 10, while
alr loads for bulkheads 10, 11 and 18 are obtained from B-36A
data, The upper and lower aurface chordwise pressure distri-
bution values are obtained from Figures 1,1 through 1.8,
pages Tu=12 Fzs-36-342 A detailed explanation of the chord-

R P R et sl 4
~ civen o paye .L-I

WlSe Pressure distribution calculations is given I g

of FZS-%6-142

The properties of the wvarious materials used in the
wing structure are obtained from C,V.,A.C. Structures Bulletins \

B-1, B-2, Be3, and from ANC=5, -

ST PN

The column allowables for truss tubes are obtained
from page I-61, FiS-36-142,

: The bulkhead loads due to the ILAA and ILAA minimum
flying weight conditions will be larger for the XB~36 than

for the B-36A, The gust criteria used in the two airplanes il
is not the samne, _ ks
4 =

B~36A, n = ] 4+ sKla B

> T(1AA) 7 3!

=1

y
|

] +.%KaV o

XB-36s Bepany = 1 Ve
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where K = 2Ky i {i

at the 5,000t lovel - : ;M

g7 = 8616 , %= 9285 fJ
then ' . jq'

. ' ]5;-36A, n = 1 + oKjav x .9285 ' E
(LAA) W5 4]

o XB-36, Neran) © 1+ 6K1aV x 546

. W/S - r

~ This gives an increase of factor for the XB-36 in the
IAA condition of approximately 8% for the same speedand G.W. .

Bulkhead loads imposed by landing loads are directly

proportional to the landing gross weight, therefore, the bulk- ~;g
head loads for the XB-36 DGV landing condition will be 4.

. (2 000 s t B- 6 d . . ‘7;
_ Ezgtaaﬁl 95 of the B-36 loads i

{ ‘

FW 444 6-46 UTILITY REPORT S8HEET




J—— , . /375:: J"
«
TPaEsE 2 LDars o CHoDuISE /e LoD LHUSTEISUTION SES I
o B -3¢ Fressns e o - B A
/ AR i L s < Z £ -l reo
LIMIT " :
Bl perr 2N | DaSign Conprrven | pn v . o) Ce, Cey |Gty | Cp
1 ~ - - S R T A =X
i Mee (Eapezs 30~ 12L) (Cer: FEI%-438) (D2 @ | Dred N
3 L3257\ Dew a8 @ sopo’ e | Y | 24t (mtha | 229 | congp |- gop |vmzee | |
| Hsetitra- yooan'ss) HpA@swr . mpy | 2/48 19,7 | f5TC 222 0258 | f.ovof | g Ssss
AGU (72 10"8) LAS@ Fw00' | Ml | 30/ 243/ | 7oz | azy | azs oot | zwr e
/7 “rR VDo Aoy @ gooo’ | e |4 2230 | pa3s | 2F | oipe | ¥ | e _ .
L Detwpd 2w @ doeo’ e | 3y 2IFL A | GRS | BF | - 422 |- JOY — SRR
PG (rd-oor’ss) £ Hlasvoo’ | A1 | 243,/ | FosF | gos 280 | a3 Z2/ o
/D | LT VDo prPleE @ Saedeypt. | 27 Y 74 PO | 12323 4 IRT | I (5280 | L s . -
NP2 -LpodeD) FDLGERS L. | T HT V74 GO H | S RIP | 1.027 | 3950 | p278 | S Lse .
22 73R VDG Ol GE GlShilErse] AYT LEL P | L2227 Lo¥R | Safe | L3957 | S gRE 1 = .
| : '! —
. o - : .
2w | 766 mpw \cov@izvos’ | e | Gy | 23/ | 5690 | Low¥ S0005 | gl | 0T _
: Ml vedq@d lawea! e 3/ PheS | =2ys2 | L o#P QLS |- L |nzray | ]
Dow Lid R goe00’ | $F7 | 3% _|sadny|forsy | 4048 - 0065 fzva |4Ew5 |
\ - d
. R - el R S
e S S N - ; S IO
]
B T ; T Mo 5“ I - -
- i g R SR~ - - - -
D T R D aswe | )
— o — S N e - — o — o — —— _— l
L i _ R S - S e I
|




SR S

CONSOLIDATED VULTEE Am:;nAr
0 WORTR BIvigIng | PR WA
THen 1 meon wras

i\ Loro | 8 Lol

oag | AE  —r36 - sdsT

oso L H#E j~/,\74' L ¥
| e oS -lR3 . 7

2O | —.35T =SR2 :;-75

,'3.0 Ralr 2 :—.77:)’:—//..7’

B
[
f—ras

s
V=ros

4
i
Loz
i
t

Lo

- =2

-2
R

-,:a&

i sie

IV

ONPONA‘IIDN TR T IR LS E ﬂ/@tOHD LS 7‘;9/5 LTION
’ XS =12 79 R

c.a =, ?‘d/d’ Iy Y Y

A

s

23

tapy

Frid

|ﬂg_¢g&a e A,bgg
*lemir
e ("/Juﬂ(“'?fsl .
/"/G.//tﬁzq/.’! f“‘"’
/80 :\7‘/2@., JE/A]

. fo e ;
fw. 02 “Hp o P
3,08 ALEO -,
300 F.78 B R =
-2 73 AE ~/.9F
232 /.o —jax

TRl

et X4
:‘—»59
—s

Al

2t

,P%)« @/)« a4 ‘éf, /‘?mzf;,

Ve P ﬂa’/.é

s

N

)

N=d

o
o
1 o

ro3 jt=r9 pmsg

K3 L= joud

£77 w2el.
T4 —sma a5z %—z{t/
A :'—./.7d‘....- P *zu_t _‘_.-..;.._'.;; :
. I B
.ﬂ/?fﬂ{? Rt 1'272 ,
-/} I
—.272_. - a7 ‘E—.z;(/,

i

~36 V- =pe <§ 77 —2&;

w20 |2 | —ak |=rss

s

1,04

Al

;/v-é(_’




o . 1 — — . s i 7
CONSOLIOATED VULTEE AIRCRAFT LC RPORANON CTABLE Z: C dQ \SE MRLOAD D\STE\F.;UTlON . 3\_‘40* =
FOAT WUMTN GIGRCH  POAT WhkiA TER g Eﬁ

55 mnm R - i
) 1 T Desen arass ST @ Sood \. A T Das\eueaofasmemm@soae oA A AHE G w (77_ \eob*somejp)esooqa A ;\1
RS f(g_!__- FomT amias B7a e T aoa Mt 4o 2.4 ®/a [Pcez 1720 Mt dee 23N E g
; P

) 4.5%, APy | AP | PeeT ;(AZ?) (Aa-/t)u. Bpu | BeC ,‘Pmu- h(A?mu (b.%_) BEY
o [p"—tﬁ\&. ve;:A:‘_’ B . - ‘?T-A;e [ . b S vl I
Tl el 5o 11034205 4205 © [ +1.03 4103 |42e5 +08 © [rion +.o3 20185 12

1 i

. B . P e . RS L
[-120.4 %1223 -D0B T4+ 280 —.BAQ| H0BT -T2 DBV LE- 4454+ B0 - 24.3 +\‘I¢.‘7 U5

R . e L L . N 3
1806 4 106442047 +. 824 -\ 150 +1204. ~2A5 0+ 435 4k - === 1720 e 3~r \B‘M, 7_-(1 7‘
; ;
. RV . - P 5 e
-ﬁsv.%,—uoenj-zeajz +-7OT 1450 +150.6 ~304.6 '+ 43228~ oo |+.45% —\es =’ yer, or z,wb%

: : i .
S2ELE A SRTA2DL0 |4 4TS - LAL0]4101) ~3005 + 40VbI-1 000 +.27%

2135+ B.2.-277.0] -\;.\gq;yi.l-c?ﬁ £203 29 612009 -2 0 ~0Lnl-2TT el - 58180
~330-1.140] -TO3 ~242.8 F7L.5E-1. 360 —2D0|-282.2 -53. 2365
- S\ ~.2906{ 1007 ~211.0 4 10\3-1. 330~ BbD |-2%5.4-17.% 205

e mm0 ~ 7200 1T ~\kb2 + 4z ~242B SO 177D

‘
L2 bme o - A G

{
B2 B, 124,

- A7~ D Am 101 08T - T

B AR -220]-

Bl TS a.%%:s

]l BB+ Bl < BLT [~ 120— 14

T B m140 +0@0 |- 228+ BAPRRTRS B PRI VR S

- i -
~.04.0 . 035
1

N ! ! :
+o80 LBkl 17,0 heoo-43.]

oo 4078 +190]416.0 4613 -45.3 [+ i1oal4. 240+ 224 1B
i . B - N . ‘ . I 4 -

iloo 4.240 4240[4B1 1 45L 1, © |$2404280{+510 1514 o [+zsetzsoasiywmlil o

G

- (S . . . . . . B - . B

-

i

|
ke

AP EY XY A o




. S "_‘!‘_, \A_‘.::rr.n—_r B 1 i‘-:;"_f“
7 comumf;g VULTEE AIRCRAFT. CQRP&ATION Tamie W & ,c/ggp.wxsé' :’a/{t?éﬁéﬁ } #W

OR’ TH DIVIBION ronr WORTN, ml $
gt T Q..§7 LT L wd
pwy o8y 123 PADS V1043 .. -
e

= | Dasick_Geoy AEIGHNT FDIGlE Soilely £ IV 2L,
X EXRENF/Z S T = B0.167 %7 |k Gl &
C_|CBLICHL L o L ape g % )Tk CFie
] ,r;;a~*zz“'1.7 I T ‘
gz:/d.-ﬂﬂ-élﬂ- .
o | 4,28 +LO0)V+ES | ¥o0 |~/

S

cogl-/ 20 +r00)-st08 | +20 ﬂ-/.9.\$ =82 +/.80] ﬂ;J.L,,,i?_‘L_,:.fé_éW._,.

........... e e e

ot Nepzm | pfo0 =046 | +90 |-2086 | .93, +9BY - F¢| +89 | =/73

T

i

AZS5 |~ -4 L7k BT +od |—r98 f{i—] (5 +.ef —jo4 +58l~1g2

o5 -1.5 | 156 |~/#2 | +S1 |~209 =i %l | .45~ 128 | 4 |[-/€2 |

70 |-160 | #.201~/45 | +27 i~/72 |- 1.4Z *-Zjé_,.:!'s..f__,:f?i_hr:/‘*s# _

Zo l-r8t | sut |~/ée | #13 [=78 14| tos)—iss | 7 l-se2 L

— : - 4
30 §-/. 82| 408 -/ | + 7 [/7L 172 | #0F | 1S5 | 42 |-1 5]

4O bt o IS :248 +/2 /60 I -/Se | +£. /8 [ =i4] +9 |-/50

|—107 | 431 |=/38
1

Y S

- 5’7]L 428 =z 8

70 l- 98 | +4Z - 89 | +38 =127

"

Si 443 L~ 76|

g |- .26 | 4.48 |~ 33 'z~43.4'74? —.zz7| 248 L -

S

s ool 30 N S

e R IS EENPIRIN SUGIUINITR S ,M)_, ——

gasires|rzzlres _J}tzo #3 | .24 ERZE ET TN Ty

S SN L §

[PUSE—— .-Z-w—--—.—-—»————-———-—_h. L e o} & i e = _—
el e _z: e L L

e e T —MM; - [N SV

P
:
5
4
.
L
|

b R

SN T2 T N —

I SR »ﬂ#ﬁ i Y a,,!’*%’”/ -

ERR R o T—"
!
| . l
T ! g
HE

G s e e —-!—— R . O R -)- B! S—

e - T R A R R R -
e ——1 - B e e s
AN’ S S 4“4‘}._ \.ﬂ ? . . . +E- . M,,}_-. N . ?,____.‘_,_. -




CONSGLIDATED VULTEE Alr‘h"RAFT’ COUHPIRAY, N

CHaepWISE |

VELOHD LISTEIBUTION)

BOAT Wt AL PP b FOR O R S it

rwn! 1is PADT Y TABLEﬂ
D [)fq/c—nt/ GROSS WEIGHT- BARPS

00:«/44 Lﬁ/!/%l(;} c‘f;/}e sxv*ﬂwéa
=/ 723 V7 & = 70.4 .
T’Vru % 4‘&-; APv | AP Fuer

TP

«.; ,e,,-',.
i

_A///Ué

g«;z?

UL{HE;?D > Zz

%ed -‘24-‘1
Y- L% A

,.k.f/#

o .99 r)00 455 6 i 1990 =09 3 S
! 1 H : * - e SR -
L A R 1! .; Ll -:;:4--'}7 . : ;
Xy 11,-/-?2 1 1G e + 91,8 ~209.4 ! ' , : . P
i’ i : C T b ‘ A
e ek — — .4 i o : , o ! :
.ol ’r /.30 -+/ o0 17 s vas.q -20/ 7 1 ' ; ' A
! : ! ! g T ; e
e e ek RS, - i b I o : i
025_ s /47 40,78 -132 7; -&7.% J—Zofa 7 ‘ ; . i T I
1 i R L T s
—-— - b e L . “peee IR 4. ke b e ade o
_,__QS ] b6 14056 =i 50 /t+ 50 “Z?"i"?.; R o d B S S _T -
—_— i R S U —i . em L S SN .i, L l i
O )bl 031 -i45.b 1 28.0 -/73.6 | % ? ~ I R
. : 3 P e : R At
.20 1128 (r0.14 1-17.3 1+12.7 1-/80.0" SR , T
S T S S SRS S S It S B
.30, ,4':/,:,5.*4;.@.;8.-:/’6_25 TR i=172.7 T A
.40 [-1.6¢ J+o. LRT Sz e T i ' ' B
1 — e S — T TRt ST K
—— - T‘ { e et - '._ S | ———— ; g
! ..',; P 4’1 T BNl 1A S & I I FTTm —-—-——'--+ T —_-+‘h-~ﬁ’— ~.§.> SR bt ?
bR Ll A R A e e , i ;
O TN S R - , PTTTITTY T T e
b0 ﬁ;_/.zz. +0.35 “//0.-3 436 ~14).9 :mjf:i'"f_'f;"f” T e e e
""".‘T; D R | | R Y A B S B “‘“““'-“E
. - .. - . e — - - - - - :
10 -0.98 ,-,:r,a~4-2- - 98 g 1 38,0 -/24.6 : | j’ L Y
3 e e " | — A
SRR SR S FR U SR e [ j ; j E
| 8o i-0.34 |+0.48 |-22.5 1439 787 0 | T
B TR ~-*~~<;~»—-—4(~--—-4 R (TR S NE—
935 lro. 4s4+o 22 r2z. 6 9.9 14 2.7 Tt T . . i"““""‘ T
o - —_ . —_— B S | USRS S ‘ i
L I L ; ; : ] ! ‘ - i TTttTT TR
2N i . e 3 R f T ‘?“”“'t" e e
A R B R R et SIS S
el I I s e
S ' ot o - R B ‘ g
S S - b - i L i ‘ .
ORI S OY VO SRSN SOOI
i,—:e—-/&",a. z;pz.,:a.z‘ f" 5" g J.. - . } ,§4¢¢«Mf40 a7 %, e g
e —— i . ) T
1 | T . L xn-pa/ C@%»&é' | 3
S R P S IR R
| : : , i ! T ,"“ e e
‘ | : f | i ? e
- ' - T o aoo-
s - - RS =T




)
!
¢
i

— : N T - - - — M v
i - " * e 10
CONSOLIDATED VULTEE AIRCRAFT CORPORATION - WVING BUHALAD 753 i =S -;2--7%1. =
W 833 7.8 nmlr;nnl:::::;o:::a:m::::rAVD-—szLuu 7;;51.&222 CA OROW IS L #IPEZOA'D S TSEAE LDISTRSE T :/ﬁ;j i
: % MEN - 299 & sacw rekT Ay - Thog &F seop reer j
- cnocn Meye SRS ¥gtam, ilnd ¥ ap- 96 ¥ =n2925 <273 ) foanid ¥ AP P, Y
A‘L ('%% A%5, 4(%;‘ 07 |\ JA_| Fer | g, | DG 47 | AA | Fer
@ OIS ENCENG) e
FRD| 7% 2 : T ExD 7X@ :
o |rios |##3 |ri20|r220] o0 |pro3 | #4031 r220 |#220| © K
. i H
05 |- 14 | r 6% |~ 30 |+/36 | ~s66 | ray/ | — . 52| #2000 | -1/ | +3/
b
o0 A= .24 | .52 |- 60 |ttt | 276 | p. 23|~ 231,77 | =177 | #35¥ '
o285 |- .56 2f |-129 (760 |~79 {+. 6/ |~£/f t 230 \~257 [738/
050 |- .76 |* 07 |-/62 | 445 | =477 | 4,37 |=/-2/ F7P |-258 | #3232
00 =400 |~ 05 \—2s3 |32 |~23) |#,0r |~272 | r2 |-238 |+290 4
' ' : %
- 200 \~4o20 |~.56 |~256 | =77 |</7% |-.4/ | <405} -F7 |-22¢ |+/37 R g
‘:\ N s
B0 17423 |- g5 |—2672 | =96 |~176 | -&F |- 93 V-r2¢ |~/F | +7# g
- =
FOO | =g 0f (= 57 |=gei | ~0F | I¥T 4=, GO\ P mseg g | TI0 ;g
. . : g
00 |~ .09 - 24 |-y79 | ~5/ |-s2f (=57 |~ FL ~/07 |-r02 | -7
: -
oo |l —. 57 |- 08l-/2¢ | =7 | -/0% |-.37 |-.26 | ~7F |-55 |-2¢4 ‘
700 |- 36 |+.00 | ~77 | #<% (-8 -2/ |—.10 [-#5 |-2/ |-2¢ Ei
Joo |- .72 + /¢ 126 |#30 -5 |-.05|* 06 "-// 73 | -2 ;
GO0 | F. 08 lr 28 | w17 | tbo |-#3 |+ /0 |#.2¢d 172/ |25/ |-30 i
. ‘ i
= 4000 |+ v\~ 24 | +57 +57 22 A2y |F2 {25/ | +5/ o ;
) 1.\: S ¥ Ry TosipeZr Yo - PRESED B : kv fisv 7
cHERRED _BY fa.ﬂrj;( e e /97
) - A SR Tt —




s

- Wt ea v  e-em . —-

Verr/cvs Srrrrr-rvee LDESIGN

ANALYSIS.. WovG . page_._ Ll . _.
PRERARED BY. % 2_( Consolidated Vultee Aircraft Corporation REPORT MO RS T 2 VR
FORT WORTH DIVISION ‘\36 R
CHEGKED BY._.. . FORT WORTH, TEXAS MoDEL. A& s
ReviskomY. __ . DATE. S-4F ..
T
NN G LI Kt 2D 75 OO
G co so00)
N
7772,,'5- IR G L
LN7RODUETION — — — ==~ —o o o e e /R
D ETERMINDTIEN OF S77rfosaNese L opDS — — — 13

FW 444 6-46 UTILITY REPORT SBHEET




ANALysis___ o 1ng . PA ===

. . GE
PREPARED BYZ224Z Consolidated Vultee Aircroft Corporution  .ppory no.. S &0~ 2C—24a
CHECKED BY. hrABL 2. FORT WORTH DIVISION MODEL. X==36
REVISED BY : FORT WORTH. TEXAS DATE 5 = 48

NG BULKHEAD #0,0 ’
(26.1100) '

INTRODUCTIOK

The structure of Bulkhead #0.0 for the XB-136 is
identic-1 to that used for the B-36A. All design loads
for both airnlanes are determined from wing stresses and
bending moments. The distribution of these loads 1s simi-
lar for corresponding XB and B-26 conditions, Since the
bulkhead web shears and flange loads are proportional to
the wing bending stresses for corresponding conditions,
it is exvected that web shears and flange loads will in-
crease by the averege percentage difference of the XB=-26
over the 3B~26A4 stresscs., Table ¥ZL , vage s4 will
show 10% to be a conservative estimate of this increase.

A1l webs, flanges, web splices and web flange attach-
ments have margins appreciably in excess of 10% and it is
thercfore felt to be unnecessary to reanalyze these items
for the XB=-36 Airplane,

Some of the vertical stiffeners have low margins
r leading is a funetion

~ A F [T P L T AT 2 1
ang ‘nasr}ﬂl(’-n n k23 Tyt tor wa ViisT L a e WAL ed APy

of crushing loads, a quantity that varies as the square of
the wing bending moment,: all the stiffecners will be check-
the highor ¥9-34 1lasds, Tha methods and assumptions

Al faba s b See -

P

ed iorp s :
used will be the same as 1or DUulhlivcad ;7uaT Tl wiid o _wl.
airplane, (hei, Fai-30«142),

The following condition impepts sritical stiffener
loading:

R.G.W, 226,730# (72-1000# Bombs) L.A.A., ¢ 5000!

Note: This airplane configuration also produces critical
stiffener loads for the B=-36A Airplane.
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— i i

e
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Wing z2Z :
ANALYSIS ,
ereranes oy LONTS Conselidated Vultee Aircraft Corparation [0 ° - 7czimes |
GHEDKED BY ' FORT WORTH DIVISION MODEL XB=3 :

FORT WORTH, T
REVISED BY, »TEXAS DATE 4=26-48

WING BULKEEAD STA 9]
%110

DISCUSSION , +F

The bulkhead structure at wing Sta. 10 is the
same on the B-36A and XB~36. This bulkhead is de~
signed by the stiffness required to stabilize the -
plate stringers. (Ref, FZ8-26-142, P, I-125), i

The critlcal conditions are, thosq giving max-
imum stringer loads "PY Cond. I3 Alternate Gross
Weight, 265,000#, (72~1000# Bombs) H.,A.A, @ 5000f and,
Corsld Oh Désign’ Gross Welght, 265,1924, A A., H.S.
& 5000

The values for "pP" (stringer load in lbs) crush~
ing loads, and airleads #111 be patineg rsx Lhs louds
onn Lthe D= <D.~x. rcr \UX.I.L.L\.G,L bt.l. thcl 1oad for wo bo.y
length) remains unchanged for the XB-36 since it 1s a |
function of stringer stiffeness and column 1ength P
is ratioed in proporilon Lo ihe respective bending wo-
ments, The ernshing loads are direetly provortional
as the square of the bending stress, therefore, will be
ratioed in proportion to the square of the benéi
moment ratios. The alr load will be ratioced in pro-
portion to the total airload,

+
A,

i
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INTRODUCTION ,

Wing bulkhead #3 of the XB-36 is structurally similar
to bulkhead #3 of the B=-36A3 therefore, the description of
the bulkhead and the method of analysis given on page I-154
of FZ§8-36-142 applies to the XB-36 bulkhead.

The critiecal loading conditions for bulkhead #3 of the
XB-36 Alrplane are:
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WIKG RBUIKHEAD
IBWI13

INTRODUCTION

For all practical purposes Bulkhead %12 of the
XB-36 is the same as Bulkhead #123 of the B-36A. A
detailed discussion of the location, purpose, and
method of analyzing Bulkhead #12 is given on page
I-206 of FZS=26-142,

A survey of design conditions resulted in the
selection of three flight conditions as critical
conditions for the design of this bulkhead:

1. D.G.W, IAA ¢ 5000!
2. D.G.W, ILAA ¢ 5000!
32, R,G,%, (72-1C00# Bombs) Lai ¢ 5000%

This analysis includes:

(¢}
o
L

1. 4nalysis of truss & their
attachnents, Ref. page £6

2. Chord member anelysis, which is
accomplished by comparison with
B=~26A data. S

Intercostal analysis; by use of
B-16A data.

Lad
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THE INTERCOSTAL LLoAD DUERE To TRANSVERS S SHEAR

=Y 23

I 3 .

- T2 .O0TSH RB.D = 4.\%0
5.1
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TLE INTER CODSTA L. LOLAD DUE TO —TWue
oot MEMBER AXIALL WLOAD 1S TwWE

Dwrszeences o P & B A sviown
— 2 .

or THE ACCOMPANY I NG SWETCW . NUHERE

A . .408%
V = P _._.‘:.._._ - 5O mrmmmmiress
aa"' 2%~ \‘\— ‘ Atoraw ee .205%
LOHL .
| \740® - =
rQ'LZOE’O“’ T - S2o ,
: A A0S
B =8 = =z \do 2L>2e
- ATorot DOIB
—= r-— =150 %
(eer:. ©. 7¢) >
R - T = @20-720= (140%™
, | | .
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—— T - @E\r. FES-36-142 , P. T-159)
P\: ettt \4_0" — P?,z \lao ;
2os0™

‘;_-— ET==—_Z— — E‘-\—
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A= , :
'S')ﬁ"’ ADTO _ <o = 2.0,{50 /gn
bt [a\-2(va)) 06
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ANALMS S OF LowWER INTERCO)8TALS

TUHE LOWER INTERCOSTALS FoR TwWim XS
ARE. (IDENTICAL. TO TLOSE oF TWHE “-T2R0
Fo TWS BULKHEAD. THWE CRITI\CAL. CON -~

INTERCOSTAL JUST FoRWARD oF Thwe N2
PANEL POINT 15 CRITICAL {AS 1IN THE YB36
ANALYSS).

THE TRANSVERSE SUSAR \S OBTAINED RY
THE SANE METROT LSED N TUE UPPEe.
INTERCOSTAL. ANALYS\S .

VET eanel 00 Panw
T T Podr
- S M T LN . H ,é.'_?;ﬁ.,o%“ T 2.5,

YBRG (R.5. oo, = \23, 2oO®in)
X BBG(R.S. ore. = TO2.4%in)

AVERAGE LOAD 18 T"
FWD NS panEL RPOoINT

sLore = .ST7AW uw

- ®/ 4
o b SLoPE = . 4R70%4N

NET \._cAo\Nq ond gcm)az.
su‘av;p.ca.

REF | FZ25-36-1472 ,P.L- U6
P 45 THS ReEPoRT

CLoADING FOR YR36 = |293.360~37.03(.8274)= 171.208 Win

-OADRING RO XBDe = 1.0 .46~ 31.09 (.43'}%) = '\9\ ,‘3(94-#/m

AVERAGE: TRAMNSNERSE SVUELAR (VY83 co) Z,\ooﬁ'

(FR®-Be-iaz, ». I 2.Gol)
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=347 ®
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?S = A'Cpq"%.-: 4G 455 - \O,%BO*/D“
St S.4 A .05\
THE ALLOWALABLE SWEAR STRENGTL ©OF TwWE
INTERCOSTA L Wik, BE TowEN A TUE CRiIT-~
\CAL- BULKLING STRESS OF TWE \NTaa —
COSTAL ELEMBNT — Fg = 1,00 /g
(FES-R@- 142, P. I-263)

i
+
3

TIoo
<. \o%._?)o

M<.

FW 444 6-46 UT!

LITY REPORT SHEET




ANALYSIE. WING.
PRERARED BY. "7

Cansalidated Voltee Aircraft Corporation

-y

page__.._Jod . o .. .
T e Sk

REPORT NO. LS

. St FORT WORTH DIVISIGN )
cHEckepBY. 274 .. MODEL._ X£3-26
REVIBEDBY. __° . . FORT WBRTH, TEXAS pate. TP
] ‘ |
/ NG LUl s
(o) 742 2 )
INVDEX .'
TITLE ey
Iwreooacrion, — — — — — — — — — e e e O
DETErMmirosy or Fir LosDsS
Bire LOVD DrsThrBLi7ion CURVE — — — — - = nn 123
CoMmBPUTI7TON CF Buek HEFB ~F/IR Lo»Ds oo
' pa‘u{-)ﬁa_zaa & Sevileres —— - — — — —- "o_f"
=4 aw A 72 Vo0 BomBs) FOLGE@SsvioreL-— /OC
. Lo#D PAALIS .
*‘ ’ - Cowdrrron 2 D FMGE & -ﬁsdd&'—:-l/&vz- ———  20F
’ SEeces & fORCE DAFGRAM - — — —~ = - e 7
Comdsrron I CGWGn~ro00™BomBE) /mILGE

@ S8 L EVEL — — — —— = e s o e
Spece & Foecs O GBI — e — ——
Semmaey o~ M&Mé&.‘/e L OPDE . = o e o

[y

Oﬁ- o272 /4/1/,44 ViSiS
TUBNAC NENEERS 20/ C‘aMﬂet.s.S‘/a//
AND FENSI/ION = — — —= = == o = mm o e
ANAs y.s'/.s Or L5WD Cammecﬂom.s ~~~~~ —_
APNPUNRSIS O LIRPER fzawee Cﬂo.eo Memm
LN TELBCOST VL —PN ALY & — == = = = o o ooy o —
NGL VSIS Or e S, /MNeEMBERL — — -

s

p/ 4
Jalk
IRY




/

ANALYSIS - Co : : - PAGH S )
% nsolidated Vultes Alrcraft Corporation © Y -

PREPARED BY. L FORT WORTH DIVISION REPORT NO. -? '

BHEGKED BY FORT WORTH, TEXAS MODEL

REVISED BY OATE /0-£7

BULKHEAD #19 (36W119) -
) ,

' . Bulkhead #19 is a truss type bulkhead located 61%.375

- inches from the airplane center line. It 1s similar to
Bulkhead #19 in the B-36A analysis except for slight differ=
ences in the truss tute end connections, truss tubes, and
Rear Spar Vertical, The method of analysis 1s the same as
that used for the B-36A (Ref. FZS-36-142, p. I-264 $o I-342),

. A study of the B=36A critical conditions shows that a
check of two conditions for the XB=-36 analysis will be
adequate. : .

I. DGW - FDLGE (Flaps Down landing Gear Extended) ®Jeq levee

w

II. RGW -~ 72-1000# Dombs.- FDIGE @ste Lewvee

The third and fourth conditions used -in the B-26A
analysis .(Ref, above),RG¥-12(4000# Bombs) = LAAps € 5000 ft.
and RGW-12(4000# Bombs) ~ ILAApg @ 5000 ft.,desig’n the lower
chord and intercostalsj since the M.S. are high on these
members the B-36A analysis will be referred to for this por-

"tion of the analysis., _

This analysis consists of a tube analysis; check of
the critical tube end and critical tube end tie; analysis
of upper chord; and an analysis of the rear spar vertical

member,
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Bulkhead #22, located at 732,00" from the center-
line of the airplane, serves the function of introducing
alr, inertia, flap fitting, and jack fitting loads into
the wing. The bulkhead also acts to stabilize the plate-
stringer combination; and serves as the outboard end of
the outboard fuel an& 0oil tanks., It is of the web tyve,
and is constructed entirely of aluminum alloys.

Bulkhead #22 (Ref. 36W122) for the XB-3¢ is essen=-
tially the same structurally as Bulkhead #22 (36W4122) for
the B-36A. The same conditions that were found critical
for the B-36A bulkhead are also critical for the XB-36

bulkhead, : ,
Gonaitions Y - DOW « Flaps Down - Landing Gear Extended
Conditiont Il~ DGW - Jacking Condition
Condition: III-AGW (2112~500# Bombs) - Side Drift landing.
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BUIKHEAD #22

DETAIT, ANALYSIS : !
Ve alysis ‘

The critical bulkhead shear occurs in
Condition: II « D.G.%W. « Jacking

The Jjacking loads vary directly with the weight
of the airplane, assuming no appreciable change in air-
plane c.g., and as the DGW for the XB~36 is less than the
DGW for the B~36A, the jacking loads will be less for the
XB-36, Margins of safety for the bulkhead web, web attach-
ments, and web splice are all greater than 100% for the
B-36A, (Ref, FiS-36-142, P, II-177 to II-180). XB=36
margins of safety for the web, web attachments, and web
splice may be conservatively obtained from the foregoing
reference, ' : .

Stiffener Analysis

Stiffeners in Engine 0il Tank Area

XB=-36 bulkhead stiffeners in the engine oil tank
area are desigeed to the same test pressure as B=36A stiff-

e it id N T “f 1A T TT.1Q
Ciici'o, WG M l™ 5UTL Ty .. ‘Iu.\.»? fi‘:‘ 2.""'.’3""‘" hf gnfpt:r.

" Vertical Stiffeners in Fuel Tank Area

The vertical stiffeners in the fuel tank area are
designed primarily by fuel pressure from the AGW~Side Drift
Ianding Condition.” The side inertia factor has been reduced
from 1.434 AGW~(112~500# Bombs) - Side Drift Landing for
the B=36A (Ref., FZS=-3€-141 P, 284) to 1.408 AGW (112~500#
‘Bombs ) Side Drift Landing for the XB-36 (Ref. F25-36-243 P.14%).
The values of the stiffener stresses in Table II-XL, P, II-19
(Ref, FZS-36-142) will be 1.437/1.408 or 2% conservative for
the XB=36. The minimum stiffener margin of safety for the
B-36A is #55%., Margins of safety for the XB-36 will exceed

* this value. :

.
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Stiffener Analysis (Cont'd,)

Eogigontaé Stiffeners in Panel Adjacent
To Front Spar

These stiffeners are loaded by the tension field
action of the bulkhead web and are critical for D@W-Jack~
ing. Margins of safety for B-36A stiffeners are conserva-
tively taken for XB-36 stiffeners by the same analogy made
for the bulkhead web analysis. (Ref., FZS-36-142, P, II=-180).

7 ’
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ANALYSIS OF CHORD MEMBERS

Upper Chord Member : _ .

The maximum mément occurs at the R.S. in the
DGW~Flaps Down-Landing Gear Extended Condition.

The compressive load is:

Po= X+ 8ty Cot® 4+ p, (Ref, AAF TR 4313;
nt T P. 257 EQ. 11-38)
Sty = 8 - Ser
Comparing loads for B-Q36A and XB-36 Airplanes: .
B-236A XB-36
, Ref, FZS~36~142 b
.. P, II-167
S = sag S = 56474 |-
w1 e e w = 1. a7 nat# £
\ PA = "5333# pA = "'5330# ;
: H
The comparison indicates very little increase in 13
stress for the upper chord member, The margin of safety =3
for the B-36A upper chord is greater than 100%. The margin =
of safety for the XB~36 upper chord can be taken as that B=
of the B=36A, .
Lower Chord Member ' §
Since the B=-26A lower chord member has a high margin P
of safety its margin of safety can be said to apply to the Ff;f
XB=36. : k£
- ' i
! &2
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¥ING BULKHEAD #23

DISCUSSION .

Wing Bulkhead #23 is located 766" from the center line
of the airplane. The bulkhead introduces airload, inertia
loads, and engine mount fitting loads into the wing it also’
resisés crushing loads and stabilizes the plate strlnger cQm=-
binations. The bulkhead is of combined web and truss type’

* . construction, made entirely of aluminum alloys.

Two conditions are criticzl for the bulkhead members.,

1. Kin, Flying Wt, (136,018#) LAA, Positive Unsymmetrical
Gust ¢ 5,000

2, Minimum Flying Wt, (136,018#) ILAA, Negative Unsymmetrical
’ Gust ¢ 5,000

) All loads applied to the bulkhesd other than air loads
are based on the factors produced by the unsymmetrical loading
~condition, Ref, FZ8~36~252, page 4, The air locad is the same
as for tre symmetricel gust condition since 1t is necessary .

+a have INNE Af the ~daTT o3 e arn
{factors increased by the rolling moment.

The rear spar vertical is critical for the AGW (72-1,000#
Bomb) L&A @ 35,000' condition. The applied bulkhead loads for
this condition are obtained as shown on page 270.

e v e e
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® INTRODUCTION

Wing bulkheads 5, 7, 8 and 9 of the XB-§6 Alr-
rlane equipped with the four wheel main landing gear
are almost all designed by loads obtained from the
Side Drift lLanding or 2WL-IR-ND Landing Conditions,

® It is the purpose of this section of the report
tn somnnra lande A hulkhaads 5, 7, 2 and © for the
XB~3% Alrplane to those obtained for the B-364 Alr-
plane and by mezns of this comparison prove that
these bulkheads in the %F-36 Airplane are structurally

satisfactory.
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DETERMIYATIOL OF LOADS FOR
IANDING GEAR BULKHEADS S 7, 8, AND O

4 study of Report FZS-216-142B shows that the
critical conditionsfor the B-36A bulkheads 5, 7, &,
and 9 are: .

DG 268,000# Side Drift Landing
DG 2680004 2YL-1R~XD :
AGY 255,020# (€2-1000# Bombs) 2WL-IR-ND

The same conditions are critical for the XB-36 four
wheel main landing gear airplane, The loads on the
landing gesr bulkheads are due almost entirely to
the landing gear fitting loadsj and the fitting loads
vary directly with the weight of the airplane at
landing. )

Hrem e repm 4 ees T s STV mavse

CONDITION Ba3h ~ XB=36

DGY (No Bombs) 268,000# 255,272#
AGY (62-1000# Bomhs) 255,030# 2554 340#

Critical wing bulkhead loads in the landlng gear region
of the XB=-36 four wheel gear airplane due to DGV condi-
tions will be generally 5% less than for the B=~36A since
255272/268000 = ,95 (approx.). Critical loads in this
region due to AGW conditicn will be slightly greater
than for the B-26A since 255340/255030 = 1,001,

Because of the similarity and relatively small
change in loads from the B-26A to the XB-36 four wheel
gear airplane a detail analysis 1is not necessary, instead
a comparative analysis based on the work shown in Report
FZS-36-142 and 142B is made for each bulkhead.
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BULKHEAD #% '

The DGV ~ S,D.L, = 25% "V into Wing Box condition
is eritical for bulkhead #5, The loads for the XB-136
four wheel landing gear airvlane are anproximately 5%
less than for the B=36A, reference page R2&5, This
bulkhead structure is i&entical for the.RB=3GA and the
XB=~25 Airrlanes; therefore, the margins of safety shown
for the 2~3%A bulkhead, (ref, FiS-36-142B) will be in-
creased approximately 9% for bulkhead #5 in the XB=-36
Airplane,

The minimum margin of safety for bulkhead #5 of
the XB-36 four wheel landing gear airvlane exists in
~59 web and is +5% based on the 0% margin of safety
shown in FZ3-36-142B, page 1.

RIITVURATY #7
PR R TS Tt A )

The critical condition for bulkhead #7 is DGV~
S.D.L, - €0% 3.L. on forward wheels, 254 "V" into Wing
Box., ©Since it has been shown that the bulkhead loads
vary directly as the landing weights of the B=36A and
the XR=26 Alrplane, the loads on the XB-36 four wheel
landing gear bulkhead #7 will decrease by. the same
ratio or approximately 5% from those of the B=36A
shown in Report FiS-36-142B, page 19,

In the following table a comparison of the XB-36
and the B-26A minimum margins of safety for pertinent
parts of the bulkhead #7 structure are shown,

ToasLe 77

NS, 8534 AMS,
X3-3¢

(T LOrSCoIFPT70N e T
77 Ber i ESTUIn §22] [ = TE

UL STLAINGE +1.06 +.
LOWER SURrICE /NTrELCAST L £.34 +.37
L Ctersar FLInvGEe w21 . #£.09
e Hs (- Piiae) +t03 4.08
LB SFL/ICES +.2/ +.24
-20;( +.0/

;S;t»ﬂvcéa44fue;sJ w9
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BULKIIZAD #8
£,G.W, 2¥L-IR=ID condition is eritical for bulk-
head #8, Since the difference in loads of the XB~36
and the R~36A 1s so small the margins of safety for the
B-2%A shown in FIZS~26-142B nage 24 will be used for the
¥B=36 four wheel landing gear airrlane.
BULKHEAD #9
]
The critical condition for bulkhead #9 is DGV - . |
Side Drift Landing - 60% S.L, on Forward Wheels =~ 25% V
into Wing Box, Bulkhead loads will decrease about 5%
when compared to those for the B-36A bulkhead, Ref,
F7S~3~142B, The margins of safeky for the XB-36 four
wheel landing gear airnlane bulkhead will increase an
equal amount over those shown for the B=36A airplane
bulkhead in the above reference.
The following table shows the minimum margins of
safety for bulkhead #9 of the B-36A and the XB-36
equipped with the four wheel main landing gear.
L o e ZTT. o
PART DESCRIPTION 5364 XBm36
Ref, * 4 W, G
- 6 ‘K‘ieb i) 004 +.O46
'-'8 'Neb +0003 +0053
-9 Web . -, 008 +,042
Inter Flangelieb of Lower Chord .| +.005% +.055‘
Riveted Connections i +,22 +,29
Chord Members . +.16 +,21
Stiffeners -.006 +,044
* F0S~36-1428B, Page 31 ‘,
3
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EnAiY31S OF THE NG _IEADING KGR
e leadirg edge loads are directly ("onort*onal to
the oroes wolshd of the afrelane and since the Med€4
and the REe s Jeading edre struciurss are similar it
will rot bhe necessary to make 2 detilil snalysis of
tte XFa-f leading edre. The loads ¢ the XP-26 lead-
ing edge will dncradqe frem the lo2as on the Bodby
(Bef, FibS-1- 174:-1, age 137-478) by the ratio of the
rrocs velghts, 2 192/27 ,200 = L0855, and tre margin
ot safety of B~ (ief. rt“gk *II—H», FJ.;-A(-M/; will
increase by 4,57 for the X1=-36 leading edge mrrgins
of safety
( The winimun margin of scfety for the B-36 leadirg
T afdan etwiotups exiets in the diagennl tube of a typicul
lendliug Tib, tetion 127,16
LeSerr_aray = 0 (Refs FuS= 2142, P, T11-486)
ULE, J¥T W = 1,045 w1l -1 = _"__,_-’_\:‘-4%
{]
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